Galanin-like peptide (GALP) is a hypothalamic neuropeptide belonging to the galanin family of peptides. The GALP gene is characterized by extensive differential splicing in a variety of murine tissues. One splice variant excludes exon 3 and results in a frame shift leading to a novel peptide sequence and a stop codon after 49 aa. In this peptide, which we termed alarin, the signal sequence of the GALP precursor peptide and the first 5 aa of the mature GALP are followed by 20 aa without homology to any other murine protein. Alarin mRNA was detected in murine brain, thymus, and skin. In accordance with its vascular localization, the peptide exhibited potent and dose-dependent vasoconstrictor and anti-edema activity in the cutaneous microvasculature, as was also observed with other members of the galanin peptide family. However, in contrast to galanin peptides in general, the physiological effects of alarin do not appear to be mediated via the known galanin receptors. Alarin adds another facet to the surprisingly high-functional redundancy of the galanin family of peptides.
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galanin-like peptide ͉ regulatory peptide ͉ splicing ͉ plasma extravasation ͉ cutaneous microvasculature N europeptides coordinate, integrate, and regulate physiological processes in all animals. Multiple neuropeptides may regulate a specific physiological function, which might represent an evolutionary failsafe series of redundant controls. The existence of neuropeptide families indicates that they were generated through successive gene duplications from a common ancestral peptide (1) . An excellent example of neuropeptide evolution can be seen in the galanin family of peptides. Galanin, initially isolated from porcine intestine in 1983, is a 29-aa peptide (30 residues in humans) (2) . Galanin-like peptide (GALP), the second member of the galanin family, is 60 aa and was originally discovered as an endogenous ligand for galanin receptors in the porcine hypothalamus (3) . Residues 9-21 of GALP are identical to the first 13 aa of galanin, and they function to activate galanin receptors. Both peptides are encoded by single-copy genes organized into six small exons spanning Ϸ6 kb of genomic DNA (3) . The peptides have potent species-specific and timedependent effects in the CNS and can affect such diverse processes as feeding and reproduction. For example, CNS infusions of GALP stimulate the secretion of both gonadotropinreleasing hormone and luteinizing hormone in female rats and induce sexual behavior in males (4) . Thus, GALP establishes a link between metabolism and reproduction (5) .
The effects of galanin and GALP are mediated by galanin receptors. These receptors belong to the G protein-coupled receptor superfamily. Galanin has high affinity for all three galanin receptor subtypes, whereas GALP (1-60) displays high affinity only for galanin receptors (GalR) 2 and 3 (3, 6) . GalR1 is mainly expressed in the CNS (7). GalR2 is abundant and widely expressed in both the CNS and peripheral tissues, and GalR3 is expressed in significant quantities in the peripheral tissues and is discrete and highly restricted in the CNS (8) (9) (10) (11) . Differences of in vivo responses upon galanin and GALP treatment indicate that effects of GALP may also be mediated via a novel, as yet unknown receptor (12, 13).
The analysis of alternative splicing has attracted interest, because the number of expressed proteins is substantially larger than the number of genes encoded in the human genome (14, 15) . Alternative posttranscriptional splicing is an important mechanism for increasing the potential number of gene products. The resulting proteomic diversity is particularly important in the nervous system, where the peptide/protein/receptor isoforms increase biological diversity (16) . The splice variants may be differentially regulated in a tissue-specific and developmental stage-specific manner (17) . However, in the regulatory peptide system, tissue-specific splicing is a rather uncommon mechanism. The difficulty to detect alternative gene transcripts from the GALP gene is supported by the fact that GALP ESTs have been reported in only murine but not in human libraries (www. ncbi.nlm.nih.gov/BLAST). Recently, the expression of a splice variant of the GALP gene, excluding exon 3, was observed in gangliocytes of human neuroblastic tumors (18) . However, no biological function for that novel peptide has been demonstrated. To our knowledge, no data are available about differential splicing of the murine GALP gene.
The presence of galanin and galanin binding sites in skin, especially around dermal blood vessels, indicates that the galanin peptide family regulates the plasticity of the cutaneous microvasculature (19) . Precisely how vasodilation in human skin is regulated remains enigmatic. In the case of response to thermal challenge, a connection between cholinergic sudomotor activity and nervous regulation of vasodilation via nonadrenergic innervation has been suggested (20) . In neurogenic inflammation the neuropeptide substance P (SP) has been shown to induce vasodilation and plasma extravasation, whereas the calcitonin gene-related peptide (CGRP) leads to vasodilation only (21) . Accordingly, SP-and CGRP-induced edema formation can be inhibited by galanin (22) and GALP (23) , thus providing evidence that members of the galanin family may be potential antiinflammatory peptides in a range of skin diseases such as psoriasis, atopic dermatitis, urticaria, and pruritus (24) (25) (26) (27) .
Here we describe alternative transcripts of GALP mRNA in murine tissues. One of these transcripts encodes a novel regulatory peptide, alarin, with vasoactive biological activity in murine skin.
Results
Differential Splicing of the GALP Gene. RT-PCR analysis using sets of primers spanning exons 1-6 revealed several GALP cDNAs of different lengths. Sequencing of these putative murine splice variants showed exclusion of exons 2, 3, or 5 singly or a combination of exons 2 and 3 or exons 2, 3, and 5 ( Fig. 1) . Only the translated GALP(del/E5) peptide would still harbor the galanin receptor binding domain, although it would lack 12 aa of the C-terminal part of GALP and the first 14 aa of the GALP message-associated peptide.
The splice variants that exclude exon 2 [GALP(del/E2), GALP(del/E2,3), and GALP(del/E2,3,5)] would lead to putative peptides of Ͻ20 aa. These peptides would not contain a signal peptide; therefore, it is unlikely that they would be processed and secreted.
Exclusion of exon 3 [GALP(del/E3)] is predicted to result in a precursor protein still harboring the signal sequence of prepro-GALP and the first 5 aa of the mature GALP peptide, followed by 20 aa that do not show homology to any other protein found in murine sequence databases. Because the N-terminal part of the precursor protein is encoded by exon 2, the proteolytic cleavage site of GALP is maintained. Therefore, proteolytic processing should result in a 25-aa-long neuropeptide (GenBank accession no. DQ155644) (Fig. 2) . We termed the peptide alarin because of its N-terminal alanine and the C-terminal serine. In contrast to GALP, alarin has no homology to galanin. Searching EST databases (www.ncbi.nlm.nih.gov/BLAST) using the alarin sequence did not reveal any corresponding EST clones or significant homology to other peptides. Interspecies comparison of the alarin splice variant would also lead to a similar frame shift in rats, macaques, and humans ( Fig. 2) (18) . Sequence identity between murine and rat alarin is 92%, between human and macaque is 96%, and between primate and rodent is Ϸ60%. The C-terminal serine of the peptide will be most likely amidated in vivo.
The occurrence of these splice forms in skin, thymus, and brain was further analyzed by RT-PCR by using optimized splice variant-specific primer combinations, which are listed in supporting information (SI) Table 1 . In brain and thymus all splice variants were observed. In the skin, predominantly GALP, alarin, and GALP(del/E5) mRNAs were present (Fig. 3) . The relative amounts of the different splice variants and the wild-type GALP cannot be directly compared in these assays. The first 2 aa of the mature GALP and alarin peptides could be potentially removed by dipeptidyl dipeptidase IV (28) . We therefore examined the effect of alarin as well as alarin in in vivo assays.
Vascular Expression of Alarin. We further analyzed the expression of the alarin peptide in the dermal vascular system by immunohistochemistry. For the generation of the antisera, alarin peptides from amino acids 6-24 were used to avoid cross-reactivity to the first 5 aa of the peptide that are identical with the first 5 aa of GALP. Murine and human skin specimens were stained by using affinity-purified anti-alarin antisera. Because the homology between the human and the murine peptide is only 60%, two antisera, one directed against the murine alarin peptide (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) and one directed against the human homologue, were used. Alarin-like immunoreactivity (alarin-LI) was detected in pericytes covering microvascular arterioles and venules on their abluminal surfaces in the murine as well as in the human dermis, whereas in larger vessels alarin-LI was detected in layers of smooth muscle cells (Fig. 4) . No alarin-LI was present in endothelial cells of blood vessels in any of these tissues (Fig. 4) . This finding further supports the hypothesis that endogenous expressed alarin peptide has a potent vascular activity in vivo.
Vasoactive Properties of Alarin. Because the alarin mRNA was detected in the skin, a possible vascular function for alarin was investigated (Figs. 5 and 6). The effect of alarin (1-25) on inflammatory edema formation in murine dorsal skin was examined after coinjection of alarin with the edema-inducing combination of SP, a potent mediator of increased microvascular permeability, and the vasodilator CGRP (29) . The effects of the full-length mature GALP (1-60), galanin, as well as the peptide fragment GALP (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) , which lacks the galanin receptorbinding domain, were tested for their ability to modulate edema formation (Fig. 5A ). Whereas alarin , GALP (1-60), and galanin demonstrated a similar profound inhibitory effect on edema formation, GALP (19-37) was inactive (Fig. 5A ). Alarin (1-25) inhibited inflammatory edema formation in a dosedependent manner, at picomolar doses, when coinjected locally into the cutaneous microvasculature (Fig. 5B) . Furthermore, alarin was also able to inhibit inflammatory edema formation, albeit in a less potent manner (Fig. 5C ). There are two major mechanisms whereby regulatory peptides may be acting to modulate inflammatory edema formation. First, by a reduction of skin blood flow (e.g., the vasoconstrictor endothelin), and, second, by inhibition of microvascular permeability (e.g., the antipermeability ␤ 2 -adrenoreceptor agonist salbutamol). Alarin was able to decrease cutaneous blood flow as determined by a 99m technetium ( 99m Tc) clearance technique (Fig. 6 ). In this experimental setting, the expected lack of effect of the permeability-decreasing substance salbutamol (30) and the potent vasoconstrictor response to endothelin-1 (31) are also shown.
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Receptors. Both galanin and GALP exert their cellular effects via activation of galanin receptors (32) . The lack of the galanin receptor-binding domain in the alarin peptide suggests that alarin is not able to exert its biological function via galanin receptor activation. In keeping with this hypothesis, the synthetic human alarin (1-25) was not able to bind to membrane preparations of either human GalR1-or GalR2-expressing neuroblastoma cells. The displacement of [ 125 I]galanin binding is listed in SI Table 2 . This finding was further supported by the observation that alarin was not able to alter the extracellular acidification of GalR2 produced by GalR2-expressing neuroblastoma cells (data not shown). Therefore, the biological function of alarin might be mediated by specific receptors for this peptide.
Discussion
Here we report for the first time extensive splicing of the GALP gene. One of the splice variants leads to a novel peptide, alarin, with biological activity in the vascular system.
In evolution the neuropeptide system has used several different avenues to gain diversity of peptides and functions. First, neuropeptides are frequently formed from large precursor preprohormones. Exon duplication within a gene has led to peptides with similar amino acid sequence in precursor proteins. Second, depending on the processing machinery of a cell, these precursor proteins are processed into different peptides. An excellent example is proopiomelaoncortin, which contains three similar peptides, ␣-, ␤-, and ␥-melanocyte-stimulating hormone, adrenocorticotropic hormone, and ␤-endorphin. Tissue-specific proteolytic cleavage of the proopiomelaoncortin protein leads to differential production of active peptides (33) . Apart from exon duplication, gene duplication of neuropeptide genes has generated additional functional diversity. The NPY gene family is an example of multiple gene duplication events giving rise to a range of structurally related, but functionally distinct, gene products including NPY, pancreatic peptide Y, peptide YY, and seminal plasmin (34) . Alternative splicing seems to play a less prominent role in creation of different neuropeptides. Although it is estimated that in Ͼ70% of mammalian multiexon genes differential splicing occurs, this mechanism has been demonstrated for only a minority of neuropeptides, including CGRP, tachykinins, and gonadotropin-releasing hormone. The CGRP primary RNA transcript undergoes tissue-specific alternative processing, resulting in the differential production of calcitonin mRNA in thyroid cells and CGRP mRNA in neurons of the CNS and the peripheral nervous system (35) . The gene of the vasoactive intestinal peptide (VIP) is alternatively spliced into a large form encoding both VIP and peptide histidine isoleucine (PHI) 1-27 in the same protein product. The shorter form of chicken and turkey VIP mRNA encodes a protein that does not contain PHI (36, 37) . The prepro-tachykinin gene encodes several tachykinin peptides (SP, neurokinin A, neuropeptide P, and neuropeptide K) with distinct pharmacological properties (38) . The lack of information on differential splicing of neuropeptides might be due to the predominant interest in the exact topographical and cellular localization of neuropeptides in neurobiology, mostly determined by immunological methods or in situ hybridization, rather than by estimations of the tissue mRNA expression by RT-PCR.
In contrast, a wide variety of alternative splice variants has been reported for neuropeptide receptors, which again results in further diversity and redundancy of the neuropeptide system. The actions of VIP and PACAP are mediated through three G protein-coupled receptors. One of them is the PACAPpreferring PAC1 receptor (39) . Further diversity in the number of VIP/PACAP receptors occurs through alternative splicing of the PAC1 receptor gene, giving rise to a large variety of PAC1 receptor isoforms with different expression and signaling properties (40) . Other examples for neuropeptide receptor genes with alternative splicing include the cholecystokinin 2 receptor, calcitonin receptor, angiotensin type 1a receptor, and the neuropeptide Y Y5 receptor (41, 42) .
The similar genomic organization of the galanin and GALP genes as well as the homology between their encoded peptides indicates that they might have been created by gene duplication. To date, differential splicing of the galanin system has been described only for avian and goldfish galanin (43, 44) . The physiological significance of these multiple forms of galanin mRNA in these organisms is unknown. Analysis of a variety of human and murine tissues did not reveal exon-skipping in the galanin gene (unpublished data), indicating that galanin, as the original peptide, retains its function whereas the duplicated gene GALP is free to gain additional functions.
Galanin and GALP originate from precursor peptides that are processed to mature peptides by removal of the signal peptide and endoproteolytic cleavage directed by basic amino acids flanking the mature peptides (3) . Because the N-terminal part of the GALP and alarin precursor molecules are identical, harboring the same signal sequence and proteolytic cleavage sites, it is most likely that the same processing and secretion machinery can be used for both peptides.
The presence of alarin mRNA in skin indicates that this peptide might exert physiological functions similar to its ancestral family members galanin and GALP. Accordingly, we were able to show that alarin, in analogy to galanin and GALP, is able to decrease skin blood flow and inflammatory edema with a similar potency. However, alarin (1-25) displayed a more potent vascular activity than the shorter variant alarin . This is in contrast to the full-length GALP peptide, which showed increased biological activity after removal of the first 2 aa (23). The results demonstrate that alarin is a potent vasoconstrictor and most likely acts to reduce plasma permeability and, in turn, edema formation. This activity is similar to that observed in skin for neuropeptide Y (45) . The perivascular location of these vasoactive peptides is indicative of their potential to influence regulatory mechanisms, as well as their participation in pathological conditions attached to vascular pathophysiology such as psoriasis, atopic dermatitis, urticaria, and pruritus. Thus, this activity of alarin provides evidence of its potential to influence blood vessel reactivity at the microvascular level in skin. The immunohistochemical localization of alarin-LI around blood vessels indicates that the alarin mRNA is endogenously translated into a peptide at the appropriate anatomical site. Unlike other neuropeptides the anatomical site of function of alarin is not species-specific. Alarin-LI has been detected in murine as well as human dermal perivascular cells (pericytes and smooth muscle cells) around blood vessels, indicating that alarin might have a similar vascular activity in both species.
Neuropeptides, including galanin, show a wide distribution in the CNS as well as the peripheral nervous system. Consistent with the wide distribution galanin has been shown to have broad range of neuroendocrine and physiological actions. Furthermore, neuropeptides, again including galanin, are known to be expressed in tumors of the CNS and especially neuroendocrine tumors in the periphery (46) . Given that alarin might be another member of the increasing family of neuropeptides it is not surprising that its expression has been reported recently in ganglionic cells of human neuroblastic tumors (18) , and now we show a vascular function. Future studies might reveal alternative biological effects of this novel peptide dependent on its expression in different tissues.
The first 10 aa of alarin are conserved between rodents and primates. Therefore, the N-terminal part of the peptide might be crucial for receptor binding. Both the absent galanin receptorbinding domain and our experimental data indicate that alarin is unlikely to exert its function via galanin receptors. Given that alarin shares only five identical amino acids with GALP it is also unlikely that alarin can activate GALP-specific receptors. Be- cause a large number of G protein-coupled receptors are expressed in the vascular system and most neuropeptide receptors are members of the G protein-coupled receptor superfamily, many of them lacking data on a ligand (47), we hypothesize that alarin receptors also belong to this type of receptor family. However, we cannot exclude the presence of an unknown galanin/GALP receptor, which is also activated by alarin. Compensatory parameter variations and network redundancy are found to be important mechanisms for the robustness of biochemical networks (48) . The overall redundancy of neuropeptide function guarantees failsafe systems and built-in compensatory mechanisms.
For the galanin family of peptides a multicomponent failsafe system can be envisaged in which some components of the galanin system are redundant, a common phenomenon in the evolution of the physiological adaptations of skin defense mechanisms. For the necessary homeostasis of the external barrier of the human body it is crucial to have in place a redundant system. For example, thermal challenges lead to the activation of multiple cascades of proinflammatory cytokines. The diversity of antiinflammatory galanin family peptides produced by alternative splicing provides a mechanism for fine-tuning this antiinflammatory activity. In the vascular system alarin might induce a new level of safety because it most likely does not function via the known galanin receptors and second messenger pathways. This establishes alarin as a peptide acting via a new regulatory circuit.
Materials and Methods
Animals. Experiments involving mice were carried out under the Animals (Scientific Procedures) Act, 1986. Normal female CD-1 mice (22-27 g, 8-12 weeks old) were obtained from Charles River (Kent, U.K.). All mice were maintained on a normal diet, with free access to food and water, in a climatically controlled environment. Animals were anesthetized with urethane (25% w/vol Ϫ1 ; 2.5 g⅐kg Ϫ1 i.p.), and the dorsal skin was shaved. Injection sites were chosen according to a randomized site pattern on the dorsal skin of the anesthetized mouse. Agents (SP, CGRP, endothelin-1, and salbutamol) were from Sigma (Poole, U.K.), as were all other agents unless specified. Galanin (rat) and GALP (1-60) (human) were purchased from Bachem (Bubendorf, Switzerland), and GALP (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) , alarin (1-25)-amide, and alarin (3-25)-amide were custom-synthesized by NeoMPS (Strasbourg, France). All peptides were dissolved in distilled water. The stock solutions (10 nM) were stored at Ϫ20°C and further diluted in Tyrode's solution (137 mM NaCl/2.7 mM KCl/0.5 mM MgCl 2 /0.4 mM NaH 2 PO 4 /11.9 mM NaHCO 3 /5.6 mM glucose) just before use.
RT-PCR. Tissues of male C57/BL6 mice (maximum 100 mg) were homogenized directly in Tri Reagent (Molecular Research Center, Cincinnati, OH) using an Ultra-Turrax T25 (IKA Werke, Staufen, Germany). Total RNA was isolated according to the instructions of the manufacturer. Two micrograms of RNA was reverse-transcribed with 140 units of SuperScript II reverse transcriptase (Life Technologies, Gaithersburg, MD). Fifty nanograms of cDNA was used for PCR amplification with 0.5 units of Thermo Start polymerase (ABgene, Surrey, U.K.), 200 M dNTPs, 3 mM MgCl 2 , and 200 nM primers (see SI Table 1 ) in a 20-l reaction. GALP splice variant RT-PCRs were performed with a denaturation step at 95°C, followed by 60 cycles each consisting of 15 s at 95°C, a primer annealing step at 64°C for 15 s,, and 72°C for 15 s. The PCR products were analyzed by electrophoresis on a 3% agarose gel. In addition, PCR products were sequenced to confirm their identity.
Generation of Polyclonal Alarin Antibodies. Rabbit polyclonal antisera were custom-made by using the synthetic human alarin peptide 6-24-Cys (SSTFPKWVTKTERGRQPLRC) and the synthetic murine alarin peptide 6-24-Cys (SSPFPPRPTRA-GRETQLLRC) (NeoMPS). Synthetic human and murine alarin 6-24 peptides were coupled via a C-terminal cysteine residue to the carrier protein keyhole limpet hemocyanin. Immunization was carried out on days 0, 14, 28, and 56. The affinity purification of the antisera was carried out as described previously (47) . Because of the low homology of 60% between human and murine alarin, no cross-reactivity of the purified antisera was observed to the peptide of the other species. In addition, no cross-reactivity with human galanin or human GALP was detectable.
Immunohistochemistry. Murine skin was derived from the bellies of normal female CD-1 mice (n ϭ 4). Human foreskin samples were taken from healthy volunteers after informed consent was given (n ϭ 4). The tissues were embedded in paraffin. Paraffin sections (4 m) were deparaffinized, rehydrated, heated to 90°C for 15 min in 0.01 M citric acid (pH 6.0), and washed with 1ϫ PBS. Immunostaining was performed according to the protocol of Level 2 USA Ultra Streptavidin Detection System (Signet Laboratories, Dedham, MA) with modifications. The endogenous peroxidase was quenched in 3% H 2 O 2 for 5-10 min. Sections were blocked with 3% normal goat serum in PBS for 30 min at room temperature followed by an overnight incubation at 4°C with the affinity-purified anti-alarin antibodies diluted 1:100 in PBS or anti-human actin monoclonal antibody (MCA1905; Serotec, Oxford, U.K.) diluted 1:1,000 in PBS. After three washes with PBS and incubation with linking reagent for 1 h, sections were treated with labeling reagent for 20 min and washed with PBS. Alarin-LI and actin immunoreactivity were visualized with HistoGreen according to the manufacturer's protocol (Linaris, Wertheim-Bettingen, Germany). Sections were counterstained with Mayer's Hemalum solution (Merck, Darmstadt, Germany) and mounted with Assistent-Histokitt (Assistent, Sondheim, Germany). The specificity of the immunostaining was tested by preabsorption of the affinity-purified anti-alarin antisera with 3 M of the respective peptide for 2-3 h at 37°C. After centrifugation for 10 min at 10,000 ϫ g serial sections were incubated with the preabsorbed sera.
Measurement of Inflammatory Edema Formation. Plasma extravasation was used as an index of inflammatory edema formation and measured as previously described (49) . Briefly, test agents [SP, CGRP, galanin, GALP (1-60), GALP (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) , alarin , and alarin (3-25)] were diluted in Tyrode's solution and stored on ice. 125 I-BSA (45 kBq in 100 l of saline) was administered i.v. into the tail vein, and 5 min later test agents (50 l per site) were injected intradermally. Plasma extravasation was allowed for 30 min, and then a blood sample (0.5 ml), in a heparin-coated syringe, was obtained via cardiac puncture and centrifuged at 10,000 ϫ g for 4 min to obtain plasma. The mice were then killed, the dorsal skin was removed, and the injected sites were punched out (8 mm). The amount of plasma extravasated (l⅐g Ϫ1 tissue) was calculated by comparing the amount of radioactivity in each skin site with that in 100 l of plasma from the same animal.
Measurement of Skin Blood Flow. Blood flow changes were measured by using a 99m Tc clearance technique (45) . Briefly, test agents [endothelin-1, salbutamol, and alarin (1-25)] were made up in Tyrode's solution, and an equal amount of 99m Tc (Ϸ200 kBq) was added to all samples and kept on ice until use. Test agents (50 l per site) were injected intradermally with an identical amount placed into a vial for measurement of the total radioactivity. The mouse was killed after a clearance period (15 min), the skin was removed, and the injected sites were punched out for measurement of the remaining radioactivity. Initially, the amount of 99m Tc cleared from each injection site was calculated by comparing counts in skin with counts in the respective paired aliquot of total radioactivity. From this, the clearance at test agent-injected sites was then calculated by comparing with the Tyrode value (which was normalized to 100 for each experiment) and expressed as percentage change in clearance compared with Tyrode, with positive numbers indicating a decreased blood flow.
Cell Lines. Stable transfectants of SH-SY5Y neuroblastoma cells with the human galanin receptors (SH-SY5Y/GalR1 and SH-SY5Y/GalR2) were generated and cultivated as recently described (6) . Because the galanin receptor expression is under control of a tetracycline-regulated expression system (T-REx System; Invitrogen), receptor expression was induced overnight with 1 g/ml tetracycline.
Receptor Binding Assay. Membrane preparations and radioligand binding assays were performed according to Berger et al. (50 Statistical Analysis. Results for functional studies are shown mainly as mean Ϯ SEM. Statistical analyses were performed on original data by one-way ANOVA followed by Dunnett's multiple-comparison test. P Ͻ 0.05 was considered significant. n represents the number of animals.
